We assess the causal relationship between health and social capital, measured by generalized trust, both at the individual and the community level. The paper contributes to the literature in two ways: it tackles the problems of endogeneity and reverse causation between social capital and health by estimating a simultaneous equation model, and it explicitly accounts for mis-reporting in self reported trust. The relationship is tested using data from the first four waves of the European Social Survey for 26 European countries, supplemented by regional data from the Eurostat. Our estimates show that a causal and positive relationship between selfperceived health and social capital does exist and that it acts in both directions. In addition, the magnitude of the structural coefficients suggests that individual social capital is a strong determinant of health, while community level social capital plays a considerably smaller role in determining health.
Introduction
Social capital, despite some ambiguity as to how it should best be defined, has increasingly been recognised among economists as an important concept that matters for a range of key economic outcomes, including financial development (Guiso et al, 2004) , innovation (Akçomak and ter Weel, 2009) , the spread of secondary education (Goldin and Katz, 2001 ) and economic growth . Economists have also begun to develop a theoretical economic framework for thinking about the determinants of investment in social capital (Glaeser et al, 2002 and more recently Guiso et al, 2008) , concluding that social capital fits well into standard microeconomic reasoning. Recently, Guiso et al. (2008 Guiso et al. ( , 2010 have convincingly redefined social capital in terms of civic capital and have shown that it can be measured, accumulated, transmitted and that it has nonnegative returns. In doing so, Guiso et al. (2008 Guiso et al. ( , 2010 have fully addressed Solow's (1995) criticism of the concept of social capital. Yet, the relationship between social capital and health has come to the attention of economists only very recently, in some contrast to a steadily growing public health literature on the subject since the mid-1990ies (Scheffler and Brown, 2008) .
The existing empirical evidence in both economics and public health documents the close association between social capital and health (see Cooper et al, 1999; Lochner et al, 1999; Machinco and Starfield, 2001 for early reviews in public health and, more recently, Engstrom et al, 2008 and Islam et al, 2006 , for an excellent survey).
It is much less clear though to what extent the observed association also implies a causal relationship. Both Durlauf (2002) and Durlauf and Fafchamps (2005) have demonstrated how the early literature on social capital (not much of which was applied to health) generally failed to identify the causal effect of social capital, especially because most studies did not separate the effect of social capital itself from that of individual preferences as well as other community characteristics. Only a few recent contributions have tried to address the causality problem in the relationship between social capital and health by means of instrumental variables (Folland, 2007; D'Hombres et al, 2010; Ronconi et al, 2011 among others) . In addition, although the previous literature had acknowledged that the relation between social capital and health can be circular, a more complete empirical evaluation of this complex, potentially bi-directional relationship has hitherto been lacking.
Besides, there is a need to specify the relevant dimension of social capital that may be responsible for the link between social capital and health: is it the social capital at the individual level or at some more aggregate community level, or both, that matters? This ambiguity is partly related to the way social capital is defined. The existing literature is divided into those papers that consider social capital primarily as an individualistic property (Glaeser, 2002) and those that perceive it as a feature of the community (Putnam et al. 1993) . It is crucial to assess the relative importance of both dimensions, as this would suggest the appropriate entry point for policy interventions: should policy target social capital at the individual level (e.g. by providing social support through individualised "befriending", a practice that has gained considerable interest in treatment of mental health problems 1 ), or should policy rather seek to promote social capital at the aggregate level via community development strategies, e.g. urban regeneration programmes (Thomson et al, 2006) ?
The purpose of the paper is twofold: first, we evaluate for the first time the simultaneous two-way causal link between social capital and health. Second, we analyze at which level the relationship operates. We use data from 26 European countries that were part of the first four waves of the European Social Survey (ESS) collected in the years 2002, 2004, 2006 and 2008. Our "baseline" empirical modelling approach derives from an agnostic view about the direction of causality: we have specified a simultaneous equation model to allow for a general feedback relationship between social capital and health. In doing so, instead of pre-imposing a given direction of causality, we let the data judge whether it is social capital that influences health, whether causation runs in the opposite direction or whether the relationship is indeed bi-directional. More specifically, we follow the two-stage procedure proposed by Stern (1989) , paying attention to the exclusions required to identify the model. In a further elaboration (and robustness check) of this
simultaneous equation model, we analyze whether and how possible mis-reporting in social capital and health might alter our baseline estimates. To the best of our knowledge this is the first paper in this literature that explicitly deals with the issue of mis-reporting, generally considered as a major empirical challenge in the social science research on social capital (Guiso et al., 2010) .
We find that the relationship between social capital and health is indeed circular and mutually beneficial, both in the baseline model and when we account for mis-reporting. This result is robust to a series of alternative specifications. Moreover, social capital measured at the individual level has both a stronger and a statistically more significant impact than community social capital, although the effects at either level remain positive.
The paper is organized as follows. Section 2 reviews the concept of social capital, the plausible channels through which social capital influences health and the relevant empirical literature. Section 3 introduces the model, section 4 describes the data, section 5 presents our results and finally section 6 concludes. Two technical appendices are attached.
Social capital and health

Definitions
A key limitation that has arguably stymied an even greater research interest relates to the considerable ambiguity as to what is actually meant by the notion of social capital (Durlauf and Fafchamps, 2005 (Putnam, 1993:167) .
In some contrast, economists have tended to express a preference for a more individualistic notion of social capital. Glaeser et al. (2002) emphasise the individual level perspective by defining social capital as the individual's social characteristics that enable private returns via interaction with others. Glaeser et al. (2002) also point out that only if social capital is an individual concept can we hope to rationalize it, discuss its accumulation and its production by applying the economic toolbox (which is what they provide in their paper). By contrast, a concept mainly defined as a communitarian phenomenon would hardly be manageable.
Yet even among economists there is no consensus about a common definition. Guiso et al. (2008) define social capital as "good" culture-in other words, a set of beliefs and values that facilitate cooperation among the members of a community. Essentially, they consider social capital as a capital of civism and convincingly show that this can be measured by both direct indicators (e.g. generalized trust) and indirect ones (e.g. blood donations
and referenda turnout). Since there is no economic payoff and there is no legal obligation to donate or participate, the decision can be seen as a direct measure of how much people internalize the common good. This decision must be closely related to values and beliefs and it is therefore hard to explain by standard neoclassical economics. Such "good culture" can be accumulated and transmitted across generations and it can be distinguished from human capital because its returns are contingent on the norms and beliefs of the other members of the community.
As we cannot capture all the potential dimensions of social capital in our empirical analysis, we focus on one widely used proxy for social capital: the generalised level of trust. According to Knack and Keefer trust ''reflects the percentage of people in a society who expect that most others will act cooperatively in a prisoner's dilemma context'' Keefer, 1997, p. 1258) . Trust, as it is measured in many attitudinal surveys, including the World Value Surveys, has been shown to have predictive validity for a number of other objective social capital indicators, e.g. the share of wallets returned in wallet drop experiments from capitals around the world , and with indicators of corruption and violent crime (Uslaner, 2002) . We also take comfort in using trust from studies that find a close correlation between generalized trust as measured in attitudinal (and hence hypothetical) surveys and actual behavior as observed in experiments (e.g., Fehr and Fischbacher, 2003; Glaeser et al, 2000) . Our selection is also supported by Guiso et al. (2010) (Guiso et al 2010, p.23 ).
Mechanisms
Although all definitions refer directly or indirectly to social connections or social network, as elements of social capital, Putnam (1993) and Guiso et al. (2008 Guiso et al. ( , 2010 point to the role of social capital as a catalyst of coordination/cooperation, an essential device to achieve better social or economic outcomes. Cooperation allows to reduce transaction costs, to overcome difficulties due to incomplete or asymmetric information, and to establish efficient transactions in the presence of incomplete contracts (Alesina and La Ferrara, 2002) . With this in mind, our selection of trust as an indicator of social capital appears to be appropriate, as trust favours cooperation, easing the need for long standing personalized relationships and processes of reputation building.
Moreover, trust is a determinant of social connections, as a minimum amount of trust is required to initiate a social interaction (Ghosh and Ray, 1996; Kranton, 1996) .
By favouring cooperation, social capital could indirectly also benefit individual health. Several mechanisms may account for the potential positive influence of social capital on individual health.
(1) The most intuitive one is the easier access to health relevant information, which is related to the intensity of social interaction (i.e. the frequent meeting of friends and relatives, participation in social events and meetings, membership in formal and informal organization, etc.) (Berkmann and Glass, 2000) . In fact, the more an individual is involved in continuous social interaction, the easier and cheaper her access to information on diseases, remedies, past experiences with hospitals, health personnel, doctors or drugs tends to be. When asymmetric information between health suppliers and consumers is pervasive, obtaining better and more complete information is certainly important, as it allows to carefully choose the most suited health care. Beyond health care, the influence of the social network may also affect the extent to which (more or less) healthy behaviours have been adopted within a community.
(2) A second mechanism relates to the provision of informal health care and/or psychological support in case of illness. Even in developed countries, where formal health care is ubiquitous, there still exists a substantial demand for informal assistance, housing services and babysitting in case of temporary illness. Even financial support may be occasionally required to cover the out-of-pocket costs of health care. The market or the public health system are usually unable to provide such services, either because of the short duration of the illness periods, which makes organization difficult, or because the costs of provision might exceed people's budget.
Therefore, people tend to agree on informal and tacit rules, such as reciprocal assistance between neighbours or between friends, which act as risk sharing devices that supplement formal health insurance. Reciprocal support and assistance are possible only in a context of reciprocal trust, as there is no enforceable contract guaranteeing obligations. It has also been supposed that individuals from a disadvantaged socioeconomic background stand to reap greater health benefits from social capital compared to wealthier individuals, because the former tend to be at a comparative loss when it comes to acquiring and understanding relevant health information and obtaining social support (Scheffler and Brown, 2008) .
(3) At an aggregate level, social capital may coordinate people's lobbying efforts and power to obtain healthenhancing goods and services from public authorities, including health infrastructure, traffic regulations, and sport facilities etc. As these investments are essentially non-excludable public goods that will indistinctly benefit both citizens who do and do not participate in lobbying, such coordination is easier to realize at village or borough level and less likely at the regional or the city or even more aggregate level, where coordination costs may become prohibitive.
Not all the effects of social capital on health have to be unambiguously positive, however. Social relationships may even increase susceptibility to infectious diseases, or to the adoption of unhealthy behaviours, driven by existing norms among peers (Kawachi and Berkman, 2001 ). Nonetheless, Brown et al. (2006) find a negative association between community social capital and smoking.
While the bulk of the above potential mechanisms suggests a health improving effect of social capital, the actual net impact remains to be empirically assessed.
Previous empirical literature
Most existing studies adopt multilevel estimators and focus only on the association between health and alternative measures of social capital, either at the individual or at the community level (or both). Typically, these studies estimate reduced form models. Many proxies of social capital (e.g. social engagement, socialization, social support and social-psychological constructs) have been correlated with self-reported health, but not all of them turned out to be significant after controlling for individual characteristics, mainly income and educational level (see e.g. Veenstra, 2000, using a cross-sectional sample of around 500 people in Sweden).
However, several other studies do find a positive and significant correlation between self reported health (or EQ-5D) and self reported trust. In particular, Petrou and Kupek (2008) , using the Health Survey of England and Fujisawa et al. (2009) , using data from Japan, focus on the differential impact of individual social capital vs.
community level social capital. They found that while the former has a positive effect on health, the influence of the latter turns out to be statistically insignificant. The finding is confirmed by Hurtado et al. (2011) , using a representative sample of the Colombian population 2 . By contrast, according to Snelgrove et al. (2009) and Iversen (2008) both the individual and the communitarian levels matter for health. Snelgrove et al (2009) Some authors examine the relationship using multi-country datasets, as do Mansyur et al, (2008) 
Empirical modeling strategy
We follow two complementary modeling strategies: our baseline model consists of two simultaneous equations allowing for a general feedback relationship between social capital and health. In order to examine whether the results from this model are robust to the potential bias resulting from mis-reporting in social capital and health, our second estimation strategy adds specifications of the reporting bias to baseline model.
Baseline model
A straightforward, natural way to describe a circular relationship between social capital and health is defining a simultaneous equation model where each side of the relationship is described by one equation. We set up the following two equations model, broadly following Stern (1989) :
In equation (1) (1), Z h and one, X common to both equations. In equation (2) For each individual, community SC is defined as the average individual SC of her reference group. The individual's reference group is composed of the pool of people more likely to be related to her. While it is easy to imagine that people are more likely to relate with peers of similar age who live nearby, the precise definition of a reference group is ultimately arbitrary. We therefore examine the robustness of our results against a range of different definitions of the "reference group", as discussed further below 3 . In each definition we follow the reference groups are partially overlapped as in De Giorgi et al. (2010) , implying that the reference group of a member of individual i's reference group does not coincide with individual i's reference group. Not only does this render the notion of reference group more credible, as it is tailored to the individuals' specific characteristics, but in addition it alleviates some of the identification problems raised in Durlauf (2002) and in Acemoglu and Angrist (2001) , whose concerns and results, developed for fully overlapping reference groups do not apply in our context.
Following Stern (1989) and Maddala (1983) , we estimate the theoretical model using a reduced form two-stage procedure.
We first derive the reduced form of the system (1)- (2) as: In equations (6) to (8) (3) to (5), equations (6) to (8) An identification not depending only on the functional form, but more substantial of the structural parameters of equations (1)- (2) Conversely, h Z must be relevant to equation (1) and, symmetrically, SC Z must be relevant in equation (2).
These conditions are equivalent to the IV conditions of excludability and relevance of the instruments in the single-equation IV models (see Wooldridge, 2002, chapter 9) . If the conditions hold, this two-stage procedure will produce consistent estimates.
Endogenous variables, inclusions and exclusions
Individual social capital is measured by an indicator extensively used in the literature since Putnam (1993) Community social capital associated with individual i is measured as the average generalized trust of i's reference group (see section 5 for details).
Regarding health, people are asked to rate their current health on a five-step scale ranging from very bad (1) to very good (5). Although self-reported health is of course a noisy measure of true health, it has proven a remarkably reliable health proxy. In particular, it has been shown that self-reported health is highly correlated with subsequent mortality at the individual level (Ferraro, 1999) .
We condition the estimates of both equations (1)- (2) on a set of controls X (see Tables 2A for the complete list): 1) Parental background indicators: respondent father's and mother's educational attainment, father's and mother's employment status when respondent was 14, whether either father or mother died before respondent was 14 year-olds, whether either father or mother were born in the country of the respondent's residence.
2) Individual characteristics: gender, age, age squared, years of education, type of occupation, religion, respondent's household income level, whether the respondent was born in the country of current residence, respondent's marital status, place of residence (urban/rural)
3) Reference group controls: average years of education, average household income, proportion of males 4) Regional controls: working age (15-64) activity rate and employment rate, young adults (25-34) activity rate and employment rate, youth (15-24) unemployment rate, proportion of college graduates, GDP per capita, GDP growth rate, age structure of the population, population density, kilometers of motorways, proportion of households without internet access, proportion of immigrant residents, proportion of citizens out of total residents and, finally, a measure of the level of crime 4 .
We include these controls to capture possible confounders of the effect of individual and community SC.
Parental background has long been recognized as being closely correlated with individual unobserved ability and preferences, which in turn influence the individual's perception and behaviors. Furthermore, education and type of occupation have an obvious influence on both SC and health 5 . In addition, both reference group and regional characteristics are included to account for possible confounders of CSC. For instance, CSC could be lower in more sparsely populated regions, due to higher mobility costs of meeting friends and fellows. Simultaneously, health could be better in sparsely populated areas because they are typically rural, less industrialized and less polluted.
Variable Z h included in equation (1) is the number of doctors per 1000 inhabitants, a measure of health-care supply at the regional level (NUTS 2). The relevance of this variable rests on the fact that health care services are inputs into individual health. Symmetrically, conditional on the common set of controls X , and specifically on the population age structure which captures residents' average health, the supply of doctors is unlikely to have a direct impact on individual social capital. Further, we neutralize the possibility that the quality of the health care system is indirectly correlated with individual social capital via its correlation with more general good public governance (which could facilitate social cohesion) by conditioning on individual, peer and regional characteristics (e.g. individual and reference group education, regional employment rate, development and economic cycle). These considerations motivate the exclusion of Z h from equation (2).
Variable Z SC included in equation (2) is a measure of crime victimization. Respondents are asked whether they have been victim of a burglary or an assault in the past five years, i.e. petty crimes, which hardly have any lasting medium or longer term direct physical or mental health consequences. Conditional on regional characteristics, regional crime level, individual wealth, education, gender and age, having being victim of a burglary can be considered a random event outside individual control which has no direct effect on individual health. In addition, variable Z SC is not an individual perception, possibly correlated with individual characteristics, but an actual experience which leads individuals to be more skeptical and less trusting vis-à-vis the rest of the society, at least with respect to those outside the inner circle of close relatives and friends.
Finally, variable CSC Z is the proportion of members of the reference group who have been victim of a burglary or an assault, i.e. it is the average of Z SC at the reference group level. The choice of using a transformation of SC Z to identify the effect of CSC** is motivated by the relation between SC** and CSC**. Given that we are controlling for the overall crime rate in the region of residence (at the level NUTS 2), CSC Z can be excluded in both equations (1) and (2).
Extended Model
The model above is based on the strong assumption that we observe true, objective, measures of both social capital and health. Unfortunately, our measures are self-reported and thus possibly distorted. To account for misreporting we add two further equations to the baseline model. For the readers' convenience we report the complete extended model below. The model is composed of equations (9)-(10) -i.e. the baseline model -and equations (11) and (12), which propose a simple representation of mis-reporting in SC and health, respectively.
Reported individual social capital  SC is a latent variable equal to truthfully reported individual social capital  SC plus a bias which depends on 1) the average level of social capital reported by the reference group, 2) the true individual health conditions and 3) a random error possibly correlated across members of the same reference group. In other words, we allow reports of individuals belonging to a given reference group to be strategic complements. If peers report a level of social capital higher or lower than respondent's true SC, the respondent will tend to conform to their reporting. This specification of the mis-reporting accounts for the possibility that individuals "anchor" their situation to the average value reported by the members of their reference group (see Winkelmann and Winkelmann, 1998 and Senik, 2004) Our specification can also be viewed from a different perspective, by rewriting (11) as
Here  SC is (partly) defined as a weighted average of  SC and  CSC with weight equal to  . This might be motivated by the desire of the respondent to appear more society-oriented than she actually is, or to conform to the answers of her reference group in front of the interviewer. Conformism could be the outcome of the so-called "social desirability bias", i.e. the tendency of individuals to deny socially undesirable traits and behaviors and to profess socially desirable ones (Randall and Fernandes, 1992) , where social desirability is reflected in social behavior. In addition, individual health conditions are also likely to affect the way social capital is reported, though the sign of this influence is difficult to predict. Sick people could report a lower level of social capital because their transitory illness temporarily alters their perception of social capital. Alternatively, they could report a higher level of social capital because they may be experiencing the support of relatives, friends and neighbors 6 .
Finally, equation (12) simply assumes that reported health is equal to true health plus a random independently distributed error term. Note however that individual variables, such as age, gender, education, etc. (i.e. those included in the set X ) could easily be included in (12) without affecting the estimate and the identification of the 6 It is difficult to develop an unambiguous hypothesis on the sign and magnitude of the effects of the variables assumed to influence SC reporting. However, the specification is written in a "neutral way", in the sense that if reporting bias does not exist (i.e. λ and γ both equal to zero), reported SC equals true SC. No artificial and systematic bias is introduced.
structural parameters, provided that they are orthogonal to h  .
By averaging (11) over the members of individual's reference group we (approximately) obtain
(see Appendix A for details) where   h is the average health status of the reference group and S  is the average error term which can interpreted as an unobservable group effect. By solving (14) for
From (11)  SC can be written as
Finally, by substituting first (15) and (16) and next (12) in both (9) and (10) we obtain a specification of the extended model expressed exclusively in terms of the observed variables.
Precisely, the health equation now becomes: 
where we used the fact that
Note that, compared to equations (1)-(2), equations (17) and (18) By considering the counterparts of equations (3)- (5), defined over the one-asterisk-latent variables, we shall estimate the system (17)- (18) by means of the procedure described for the baseline model. Importantly, all the structural parameters associated with the endogenous variables of the system (11)-(14) can be recovered by estimating the system (17)-(18), as shown in Appendix B.
Data and descriptive statistics
We use the first four waves of the European Social Survey (ESS), a repeated cross-country survey which covers many European countries 7 . The ESS provides information on individual social behavior and perception, such as political opinions, political participation, exposure to media and news, social relationships, trust in other people and institutions. In addition, the ESS is particularly valuable because it provides detailed information about respondents' socio-economic characteristics and parental background. Unfortunately, health has not been a major focus in the survey design: respondents are only asked to self-report their current general health status and Table 1 ). The full list of variables used and simple summary statistics are reported in tables 2A and 2B.
[ Islam et al., 2006) . However, the definition of what is the "right" community or the relevant reference group is debatable. In our analysis, the reference group is defined within the region of residence (coded as NUTS 2), which is the most disaggregated regional level at which data is available in the ESS for most countries. In order to examine the robustness of our estimates to different definitions of "reference group", we used three different definitions:
Definition 0 (baseline definition): the reference group of individual i includes all people living in the same region of i (defined according to the European classification NUTS 2) and who are at most 10 years older or 10 year younger than i.
Definition 1: members of the reference group of individual i are the residents of the same region as individual i, whose age belongs to the interval [age i -(2+0.2*age i ), age i + (2+0.2*age i )].
Definition 1 adopts the plausible notion that younger people tend to interact more with people of similar age, compared to older people. For instance, according to this definition the reference group of a 20 year-old individual is composed of people aged between 14 and 26, while the reference group of a 60 year-old person includes people aged between 46 and 74. Both Definition 0 and Definition 1 imply a sharp discontinuity at the age boundary: only people within the age interval matter, while those just outside the interval do not. In reality,
we cannot exclude that all residents are part of an individual's reference group, although age differences certainly matter. A less restrictive definition, taken up in Definition 2, assigns a weight to all residents, related to the age distance with individual i:
Definition 2: members of the reference group of individual i are all the residents of the same region as individual i . We assign a specific weight to each member of the reference group: a value of 1 is assigned to people whose age differs from i's age by less than three years and a smaller weight, decreasing at increasing rates with age difference, is assigned to those aged 3 older or younger than i.
Note that we have always defined reference groups based only on age, an exogenous individual characteristic. This is admittedly a rather crude approach, but it has been motivated by the need to avoid the problem of selfsorting of individuals into reference groups (e.g. trustworthy peers self-sort into the reference groups of a trustworthy individual and vice-versa).
Results
Baseline model estimates based on reference group Definition 0 are displayed in (6)- (8) are reported in columns 1 to 3, in this order. Second stage estimates of the SC equation (2) and the health equation (1) are reported in columns 4 and 5, respectively.
[TABLE 3 ABOUT HERE]
The reduced form equations (6)- (8) are the "solutions" of the simultaneous system (1)- (2), hence they represent the equilibrium levels of individual health, SC and CSC. Thus their parameters capture the total effect of the exogenous on the endogenous variables in equilibrium.
Instead, if taken alone, structural equation (1) Exclusion restrictions are always highly statistically significant and have the expected sign. Increasing the number of doctors is beneficial to individual health (column 5). Importantly, its impact on health is positive and statistically significant also at equilibrium (column 1), and, given the reinforcing two-way relationship between SC and health, it is positively correlated with the equilibrium value of individual SC (column 2). By averaging equation (6) and (7) at the reference group level and by subtracting the latter from the former, we obtain an equilibrium equation for CSC which allows us to predict the sign of the effect of the exogenous variables. After solving for CSC, the resulting sign of the coefficient on Z h is negative as it clearly results from the estimate of 9 Complete estimate tables are available upon request.
the number of doctors reported in column (3). Having been victim of a crime (variable Z SC ) significantly reduces individual SC (column 4) and the same effect prevails at equilibrium for both individual SC and health (columns 1 and 2). Finally, the proportion of crime victims in the reference group significantly reduces CSC (column 3) as expected.
As a first robustness check we have tested whether results qualitatively change by adopting alternative definitions of the reference group. The stability of the point estimates across alternative definitions of the reference groups is remarkable, as it emerges from Table and Table 5 , where we have adopted Definition 1 and 2 respectively. This indicates that the evidence of a circular relationship between SC and health is robust to the way reference groups are defined, thus reinforcing our confidence in this result.
[ Table 7 reports estimates of the extended model that explicitly accounts for mis-reporting and serves as a robustness check of the findings from the baseline model. The average health status of the reference group is included in both individual SC and health equations and in all the first stage equations. This is the only variation from the baseline model that has been dictated by the specification of equation (11), which includes health as an explanatory variable. Unsurprisingly, since the model estimated in Table 7 is very close to that of Table 3, point estimates are similar.
[TABLE 7 ABOUT HERE]
However, now the estimated coefficients have to be understood as combinations of the structural parameters and cannot be directly compared to the results of the baseline model. Structural parameters have been derived by using the formulas reported in Appendix B and have been included in Table 8 .
Noteworthy results emerge when we compare the structural parameters of the extended model to those of the baseline model (reported in Table 8 as well for immediate reference): first, there is evidence of mis-reporting, as the weight of reported CSC on reported individual SC ranges between 0.194 and 0.352. Second, the main result of the baseline model, i.e. the circular relation between SC and health, is confirmed, as well as the finding that individual SC contributes far more to individual health than does CSC. However, the size of the individual social capital effect is considerably lower (i.e. by about one third) in the extended model, while the effect of CSC is broadly unchanged and it is now very precisely estimated. Third, looking at the other direction of the relationship, health contributes considerably more to individual SC according to the extended model than according to the baseline one, thus reinforcing the indication that SC and health are part of a feedback relationship that works strongly in both directions.
[TABLE 8 ABOUT HERE]
Somewhat surprisingly, the results also suggest that people in worse health conditions tend to report a higher SC, and, unlike in the baseline model, the link between true CSC and true individual SC is insignificant in two out of three specifications. These findings should not be over-interpreted, as they ultimately depend on how equation (11) is specified. Alternative specifications could have led to different conclusions. We prefer to emphasize the role of robustness check of this exercise, which broadly confirms the main findings from the baseline model.
Conclusions
In this paper we have examined the relationship between social capital, measured by self reported generalized trust, and individual health in a large sample of European countries, using four cross-sectional rounds of the European Social Survey. To the best of our knowledge this is the first paper that explicitly explores and models the potential simultaneous relationship between social capital and health. In addition, this should be the first paper that explicitly takes into account the potential bias resulting from mis-reporting in social capital.
We find strong evidence for a circular, mutually reinforcing relationship between social capital and health. The results from our extended model show that reporting bias in social capital does exist. Yet, when mis-reporting is explicitly taken into account, the basic findings from the baseline model still hold. A second implication is that individual social capital is far more important than community social capital as a determinant of health. This is consistent with the Guiso et al. (2008) definition of social capital that emphasizes the importance of the individual level dimension of the concept, focusing on values, norms and beliefs. Although their degree of acceptance in society is relevant, only individuals who share and participate in such "good culture" could benefit from it.
On the basis of these results, it would thus be worthwhile exploring the concrete ways in which social capital can be promoted, as one, yet largely untapped means by which health can be improved, on top of the various other benefits social capital may entail, as mentioned in the introduction.
Our analysis suffers from three limitations, partly due to the constraints imposed by a non-linear multiple equation model and partly due to data availability.
First, the influence of social capital on health (and vice-versa) may in principle differ between countries. Given large sample size needed to achieve the required precision of the estimates, it was not possible to run the regressions by country.
Second, a more adequate specification of the model would include also an interaction between individual and community SC, to explicitly test the hypothesis of complementarity between the two. Unfortunately, in light of the already complex model structure, and especially given that social capital at both levels is endogenous, it would not be feasible to control for such interaction effect and achieve identification.
Third, our measure of community social capital is the average of the individual social capital in the relevant community. While this is a very common way of measuring aggregate level social capital in the literature, it would have been useful to check the robustness of our results by using other measures of community level social capital such as blood and organ donations. Unfortunately, this information, not available in the ESS, could not be imputed from other sources for each possible reference group.
Admittedly, even if our results suggest that social capital is good for health (and vice versa), by themselves they provide only limited direct policy implications, beyond the recommendation that policymakers should at least consider social capital, alongside several other factors, when developing health policy. There remains significant scope for improving our understanding of how social capital can be promoted. Szreter (2004) has studied what factors were important in building social capital and, as a consequence, improving health in Britain during the industrial revolution. He identifies three important developments. The first is a rejection of policies that concentrate wealth in the hands of a few, instead promoting what is termed 'co-production', in which the state, small and medium enterprises, and bodies representing residents and workers collaborate in pursuit of the common goal of sustainable economic growth. The second is a mechanism by which civic society can articulate its concerns and the political structures can respond to them. The third, which underpins the first two, is political participation. Clearly, all of these developments involve actions far beyond the health sector and should therefore complement more traditional health care investment.
There is also some evidence that much can be achieved more locally through programs designed to increase social interaction. Thus, a program in three neighborhoods in Portland, Oregon, involving measures to promote community participation in urban renewal, achieved improvements in mental health (Semenza et al., 2007) .
Another before and after study of a traffic calming scheme, which led to greater pedestrian activity, was associated with better physical health (Morrison et al., 2004) . A recent systematic review found some evidence of gains in mental health linked to interventions giving employees' greater control in organizations (Egan et al., 2007) .
If our conclusion is true that promoting individual level social capital has potentially more significant health effects than can be reaped from targeting community level social capital, then interventions may want to target the former rather than the latter. Examples of individual level social capital interventions include the provision of support for families and parenting (Halpern 2005) , the be-friending approach described in the introduction, as well as similar mentoring approaches -with a view towards giving in particular young and disadvantaged people access to bridging social capital. These approaches have been applied to some extent and with some success in the context of education (see e.g. Johnson, 1999; Kahne and Bailey, 1999) . Alternative approaches may include the promotion of volunteering, in light of the evidence that those who begin volunteering in youth tend to persist with it later in life, entailing positive longer term effects on social and political participation and pro-social attitudes (Halpern et al. 2002) . Some evidence from the US with an experience year for young people (i.e. the AmeriCorps Scheme) has shown that members became more active in community groups and showed significant value shifts over the observation period, and that the program helped solve unmet human and community needs (Simon and Wang 2002) .
While the above mentioned programs may well have resulted in positive health outcomes as well, this has typically not been evaluated. Moreover, even if some examples do exist as to how to promote social capital, a full economic evaluation of social capital interventions would still require the assessment of the associated costs and exact health (and possibly non-health) benefits.
Rewrite equation (11) as
to make explicit that all terms vary at individual level (i). For all members j of the reference group of individual 
CSC CSC
for each j because the reference group of j is not fully overlapped to the reference group of i, given the definition of reference group we have adopted.
Nevertheless the average of whose RHS which can be decomposed as Figure A1 .
Computations based on our sample indicates that for 90% of observations the difference between
CSC is between [-0.19,+0.19 ] to be compared with the fact that 90% of the values taken by
has a unique solution which is given by
, and ) ( Table 3 ). Asterisks indicate level of statistical significance: ***p < 0.01, **p < 0.05, *p < 0.1. Boostrapped standard errors in parentheses.
